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Abstract: 

Tecomella undulata is deciduous and endangered shrub, found in Gujarat and Rajasthan, it belongs 
to family Bignoniaceae and commonly known as honey tree, ammora, rohida, desert teak or white 
cedar is widely used as an ethno-medicinal plant in India. It is used in Ayurveda for disease of 
liver and spleen. Its stems have found extensive usage by some ethnic communities in reliving 
body pain and in treating snake bite. Leaf of plant extract have Anticancer potential. The plant is 
traditionally used for treating liver and spleen diseases, tumors, conjunctivitis, 
hepatosplenomegaly, syphilis, gonorrhea, hepatitis, as a blood purifier and in wound healing. Plant 
is rich in alkaloids. Compounds such as naphthaquinone derivative, iridoid glucoside, phytosterol, 
fatty alcohol, flavonols, flavonoid glucoside and triterpenoids have been reported from this plat. 
Anti-HIV, anti-bacterial, anti-microbial, immune modulator, analgesic and hepatoprotective 
activities have been reported from its various aerial parts. Many phytochemicals have been already 
discovered of this plant named β-Sitosteryl acetate, p-Hydroxybenzoic acid, β-Amyrin, 
Campesterol. 
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Introduction: 

Distribution of Tecomella undulata is restricted to the drier parts of the Arabia, southern Pakistan 
and northwest India up to an elevation of 1200 meter.  In India, it occurs naturally in Rajasthan, 
Gujarat, Punjab, Haryana and Maharashtra. In Pakistan it is found in Sind and Baluchistan. It is 
also distributed in sub-Himalayan tract from gonda (UP), eastward to Bengal, Sikkim and Assam 
west, in Andaman and western ghat. 

In India the species is mainly found in western parts of Rajasthan such as Barmer, Jaisalmer, 
Jodhpur, Pali, Ajmer, Nagpur, Bikaner, Churu and Sikar districts. In Gujarat it is found in North 
region. In other states its population is scanty and very rare. 

It may grow as high as 12 meters with a girth up to 2.4 meters. The species has been identified as 
an important for environmental conservation in arid zones as a stabilizer of shifting sand dunes, 
providing shelter for wild life. It is a very useful species for afforestation of the drier tracts due to 
its drought and fire-resistant properties. 
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The bark of Tecomella undulata is strongly astringent and specified for diseases of liver and spleen, 
internal tumors and diseases of abdomen ascites. Charka prescribed for this plant that powdered 
bark, its decoction and extract in pure butter in jaundice, enlarged spleen, anemia, intestinal warms 
and urinary disorders. Its stem bark is pungent, bitter, analgesic, anthelmintic, antifungal, 
antiseptic, antiviral, astringent, blood purifier, cologogue, cardiotonic, choleretic, muscle relaxant. 
(Jain and Kapadiya, 2012) 

Important properties like anticancer activity, hepatoprotective activity (Khatri et al., 2009), 
analgesic activity (Ahmed  et al., 1994), antibacterial activity (Parekh et al., 2005), mild relaxant, 
cardiotonic and chloretic activities etc. were reported by previous researchers.   

Leaves showed significant antimicrobial activity and it contains certain chemical constituents like 
triacontanol, betulinic acid, oleanolic acid and ursolic acid. Triacontanol is an effective plant 
growth regulator while both betulinic acid and ursolic acid is potent antihuman immunodeficiency 
virus (HIV) and are used in treatment of AIDS (Azam and M.M, 1999). 

Morphological features:  

The wood is grayish or yellowish brown, close grained and mould with light streaks and is tough, 
strong and durable. The heartwood contains a good amount of lopachol which is toxic and 
responsible for the fungus and termites resisting property of wood. 

Bark of young plant is soft and greenish brown and hard and dark brown in old tree. Its bark is up 
to 8 mm. thick in fully matured tree. The bark of young branches is employed for the treatment of 
syphilis and eczema. Preliminary investigations have shown that the bark possess mild relaxant, 
cardiotonic and cholestetic activity. 

 Leaves are 4-8 × 1- 1.25 cm. narrowly oblong or linear oblong, simple, obtuse, margin undulate, 
membranous, dark green, glabrous above and petiole. Leave of this plant have heavy edges. 
Flowers are pale yellow or deep orange-red, showy, large, 6.5 - 7.5 cm. long in corymbs racemes, 
arrange in few flowered from short lateral branches. The tree looks beautiful when in full bloom 
from March to April. 

Fruit is capsule, slightly curved. Seeds of Tecomella undulata are winged. It has been reported that 
soil under tree Tecomella undulata has appreciably higher concentration of various macro and 
micro nutrient elements 

Plant botanical name: Tecomella undulata (sm.) Seem 

Botanical family: Bignoniaceae 

Classification:   

Kingdom: Plantae 

Sub kingdom: Phanerogams 
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Division: Angiosperms 

Class: Dicotyledons 

Sub- class: Gamopetalae 

Order: Lamiales 

Family: Bignoniaceae 

Genus: Tecomella 

Species: Undulata  

(According Bentham and Hooker)  

                                                                               

 

Common names (Synonyms): Hindi- Roheda, Rohida 

Marathi- Raktrohida, Rakhtroda 

Sanskrit- Chalachhada, Dahimacchada, Dadimapuspaka 

English- Marwar Teak, Desert Teak, Honey Tree 

Geographical sources: India, UAE, Pakistan 

Chemical Constituents:  Phytochemical constituents isolated from heartwood, bark, leaf, 
flower are as below:  

Habit of Plant Stem/Bark

Leaves with branches Flower
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Heartwood: 

 Radermachol 

 2-Isopropenylnaphtho  

 Tecomaquinone-I 

 α-Lapachone 

 β-Lapachone 

 Cluytyl ferulate              

 Tectoquinone 

 Octacosanyl ferulate 

 Deoxylapachol 

Leaves:  

 Triacontanol 

 Betulinic acid 

 Oleanolic acid 

 Ursolic acid 

 n-Octacosanol            

 Campesterol 

 α-Amyrin 

 Oleanolic acid 

 Triacontanol               

 Cirsimaritin 

 Cirilineol 

 Pentatriacontanol 

Bark: 

 β-Sitosteryl acetate 

 p-Hydroxybenzoic acid 

 β-Amyrin 
 Campesterol 

Flowers:  

 Quercetin 

 Rutin 

 Luteolin-7-glucoside 

Root:  

6-O-veratrylcatalposid 
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Pharmacological activities: 

Anticancer activity:  

The methanolic leaf extract of Tecomella undulata were tested for their anticancer potential against 
MCF-7, breast cancer cell line. The extract was found to inhibit the growth of MCF-7, breast 
cancer cell line. The methanolic leaf extract of Tecomella undulata showed a remarkable inhibition 
in the maximum concentration of 150 & 300µg/mL to an extent of 99.5% while 75µg/mL inhibited 
96.7% of the cell growth. (S.N. Suresh et al., 2014) 

Four polyherbal formulations were prepared by (Gokani and Shreekunj et al.,2012) using different 
proportion of extract of  stem bark of Tecomella undulata, Bauhinia variegata, Oroxylum indicum 
and leaves of Indigofera tinctoria all the four formulations were evaluated for their cytotoxic effect 
using MTT (3-(4,5-dimethylthiazolyl-2)-2, 5-diphenyltetrazoliumbromide) assay on cell lines of 
human colon adenocarcinoma (caco-2) and human breast adenocarcinoma(mcf-7). among all the 
four formulation the one containing Tecomella undulata as the major component is reported to 
have significant effect on cancer cells (In-vitro and In-vivo) by selectively increasing cytotoxicity 
through apoptosis without causing toxicities and could render prospective candidate for the therapy 
of cancer. 

Antidiabetic and Antihyperglycemic effect: 

Diabetes mellitus is frequently related with hyperglycemia, deficiency in insulin secretion, and 
reduced pancreatic β-cell accretion (Ktari et al., 2013). Streptozotocin is widely used to induce 
experimental type I diabetes, and this substance can injured β cells of pancreas and cause a 
diminish insulin release (Kim et al., 2011). These events then led to hyperglycemia. 

Das et al.,2015 studied that the STZ-induced diabetic rats exhibited a remarkable increase in 
fasting blood glucose. The plant extract treatment for 21 days upturned organ enlargement caused 
an apparent decrease in the levels of fasting blood glucose and lipid parameters like cholesterol 
and triglycerides, these changes in the parameters, indicated the antihyperglycemic effect of T. 
undulata extract. Similar to plant extract, glibenclamide bring out a significant antidiabetic effect 
on the STZ-induced diabetic rats. 

Anti-HIV: 

Chemical investigations of leaves of Tecomella undulate led to isolate betulinic acid and ursolic 
acid. betulinic acid and ursolic acid are potent anti-human immunodeficiency virus (HIV). 
(Mohibb-E-Azam et al.,2017). Tecomella undulata (Seem) leaves showed presence of compounds 
like oleanolic acid, ursolic acid and betulinic acid with strong HIV prohibition potential. 
Octadimethyl succinate derivatives of oleanolic and betulinic acid, reported from Tecomella 
undulata is 24 times more active than azidothymidine (AZT), an antiretroviral medication used to 
prevent and treat HIV/AIDS. (Bhau et al., 2007) 
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Antibacterial activity: 

Leaves extract of Tecomella  undulata  reports  that  the  various solvents extracts of leaves showed 
the antibacterial activity against bacterial  pathogens both  Gram Positive  and  Gram  Negative.  
Thus, it can be employed as an antibacterial agent against many bacterial diseases. Methanol 
extract proved to be the most effective broad spectrum of antimicrobial compounds from plant. 
(Sharma et al., 2013). 
 
Antioxidant activity: 
The methanolic extract of leaves, stem, bark and roots of Tecomella undulata were evaluated for  
their antioxidant activity by  (Bhardwaj et al., 2013)  and were used for quantitative estimation of 
the total phenolics as Gallic Acid Equivalent (GAE) per gram dry weight and total flavonoid as 
Quericitin Equivalent (QE) ) per gram dry weight, and the result revealed that maximum total 
phenolic content was found in the stems (13.75±0.125 mgGAE/gdw) While maximum total 
flavonoid content was found in leaves (71.875±18.393 mQE/gdw) and Highest radical scavenging 
activity is seen in stems with IC50 value 92.29±7.693. It signifies that the Plant-derived phenolics 
and flavonoids represents good sources of natural antioxidants and as per above results, this plant 
exhibits significant antioxidant activity. 
 
Hepatoprotective activity: 

Oral administration of Tecomella undulata at 1000 mg/kg resulted in a significant reduction in 
serum aspartate aminotransaminase (31%), alanine aminotransaminase (42%), gamma glutamyl 
transpeptidase (49%), alkaline phosphatase (37%), total bilirubin (48%) and liver MDA levels 
(50%), and significant improvement in liver glutathione (68%) when compared with thioacetamide 
damaged rats. Histology of the liver sections of the animals treated with the extracts also showed 
dose-dependent reduction of necrosis. That shows hepatoprotective activity against thioacetamide-
induced hepatotoxicity. (Khatri et al., 2009). 

Miticidal activity: 

The typical use of Tecomella undulata extract showed a moderate miticidal activity against the 
Sarcoptes scabiei mites on people and animals while in vitro study against Sarcoptes scabiei 
showed high miticidal response. This indicates that Tecomella undulata possess effective bio-
miticidal compounds against the Sarcoptes scabiei mite and may be used to cure humans and 
animals suffering from scabies infestation (Khan et al.,2013) 

The miticidal effect of Tecomella undulata extract against the Sarcoptes scabiei mite may be due 
to the presence of compounds such as Lapachol, flavonoids and other compounds present in this 
particular plant has been reported by (Neamat et al., 2010) and (Sacaua et al., 2003) 
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Ethnomedicinal uses: 

The wood of this tree is an excellent source of firewood and charcoal (Kumar et al., 2008). The 
plant is an important fodder source. The flowers and pods are relished by Camel, goats and sheep 
(Singh et al., 2010). 

Bark: 

Tecomella undulata is usually used as abortifacient to control birth rate in initial stages. The 
powder of bark is taken with hot milk for few days for abortion; Seed crushed with Pinus leaf 
extract are taken to cure hemorrhoids.  (Muhammad et al,.2007). The paste of bark is applied on 
traumatic wounds and and in conjunctivitis. The juice is instilled into eyes with great benefit 
(Shekhawat et al.,2012). Meena tribes in the Aravalli hills reported it is use in allergies (Meena; 
Yadav, 2010). In the indigenous system of medicine, the drug has been used for treatment of 
urinary discharge due to Kapha and Pitta (Saxena et al., 2000). Kapoor in 2013 studied the Bhil 
and Garasia tribals of Shekhawati region. They chew the bark of tender branches to cure Syphilis 
in males; the ladies however are not given treatment sience it may result in abortion. They also 
take powder of root bark with honey or sugar and milk before sleeping at night to the women to 
cure leucorrhoea. The paste of stem bark with vegetable oil is applied over eczema. In case of old 
eczema, the inner bark of stem is placed in an earthwern pot, the mouth of pot is sealed keeping a 
hole in the centre. The pot is placed upside down over the fire, the fluid that comes out through 
the hole of lid is collected and applied on the eczema. 

Leaves:  

The vapours of crushed leaves are inhaled to cure cough by the tribals. They are also prepare a 
remedy for inducing abortion by powdering its roots with the roots of Sapindus emarginatus 
(Ritha) and take it orally 2-3 days. Boiled leaves paste is apply to the body parts for relieving pain. 

Flowers:  

Women of Kalat and Khuzdar regions Pakistan use Flower to make tea which is beneficial for 
sterile women. The tea is taken 3-4 days during menses.  

Flower is soaked in water and the extract is taken to reduce thirst. The fresh leaves are grinded and 
paste placed on the head for Migration (Tareen et al., 2010) 

Seeds:  

The local vaids prescribe seed-powder with pure “Ghee” to apply on abscesses. 

Conclusion: 

Tecomella undulata is a source of pharmacologically and medicinally important chemicals. It is 
concluded from the therapeutic and laboratory trials that methanolic extract of Tecomella undulata 
is as useful as other synthetic therapeutic agents like lindane, permethrin and ivermectin available. 
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It is an effective bio-medicine for the treatment of scabies in humans and animals. The review on 
Tecomella undulata highlights the importance of its different pharmacological activities. So, we 
can also include this wild plant in medicinal plant category. One of the serious problems with 
Tecomella undulata is the poor seed germination which may be due to dormancy, infertility of 
seed or loss of seed viability. 

References: 

1. Singh P, Khandelwal P, Hara N, Asai T & Fujimoto Y (2008). Radermachol and 
Naphthoquinone derivatives from Tecomella undulata: Complete 1H and 13C NMR 
assignments of radermachol with the aid of computational 13C shift prediction. Indian 
Journal of Chemical Sciences. Vol. 47B, 1865-1870. 

  
2. Joshi KC, Singh P and Pardasani RT (1977). Quinones and other constituents from the 

roots of Tecomella undulata. Planta Med. Vol. 31, 14-16. 
  

3. Verma KS,  Jain AK,  Gupta SR. (1986). Structure  of undulatin: New  iridoid  glycosides  
from  Tecomella undulata. Planta Med. Vol.52, 359-362. 

  
4. Mukerji AK.(1977). triacontanol and triterpenes from Tecomella undulata, xi world 

forestry congress. Turky,  Vol. 3, 1. 
  

5. Bhaul B.S, Negi M.S, Jindal S.K, Singh M and Lakshmikumaran M. (2007). Assessing 
genetic diversity of Tecomella undulata (Sm.) - An endangered tree species using amplified 
fragment length polymorphisms-based molecular markers. Curr. Sci. Vol. 93, 67-72. 

  
6. Taneja S.C, Bhatnagar R.P and Jiwari H.P. (1975).  Chemical constituents of flowers of 

Tecomella undulata. Indian J. Chem. Vol. 13, 427-428. 
  

7. Gujral V.K, Gupta S.R, Verma K.S. (1979), Structure of undulatoside-B  a  new  chromone  
glycoside  from Tecomella undulata. Indian  J. Chem. Vol.17, 40–41. 

  
8. Ktari N, Mnafgui K, Nasri R, Hamden K,(2013), Hypoglycemic and hypolipidemic effects 

of protein hydrolysates from zebra blenny (Salaria basilisca) in alloxan-induced diabetic 
rats. Food Funct, Vol.4,  1691-1699.  

  
9. Kim HJ, Lee SG, Lee IS (2011). Antioxidant effects of fermented red ginseng extracts in 

streptozotocin- induced diabetic rats. J Ginseng Res, Vol. 35 (2), 129–137. 
  

10. Trishna Das, Bhabesh Das, Dipankar Saha, Shanti Bhushan Mishra (2015). Anti-
Hyperglycemic Effect of Tecomella undulata Extract by Ameliorating Pancreatic 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 335



Dysfunction in Streptozotocin Induced Diabetic Albino Rats. J App Pharm Sci, Vol.5 (11),  
090-094.   

  
11. Mohibb-E-Azam M. (1999), Anti-Hiv Agents and Other Compounds from Tecomella 

Undulata. Orient J Chem Vol.15(2).  
  

12. Azam, M.M (1999). Anti-HIV agnts and other compounds from Tecomella unulata. 
Orient. j. Chem. Vol.15, 375-377. 

  
13. Khatri A, Garg A, Agrawal SS. (2009), Evaluation of hepatoprotective activity of aerial 

parts of Tephrosia purpurea L. and stem bark of Tecomella undulata. J. Ethnopharmacol. 
Vol.122, 1-5. 

  
14. Sharma Abhishek, Patil Ujwala, Kakkar Shivani and Bhot Meeta, (2013). Evaluation of 

Antibacterial Activity of Tecomella undulata leaves crude Extracts. Int. Res. J. Biological 
Sci.Vol. 2(6), 60-62.  

  
15. Khan, M.A, Shah A.H, A. Maqbol, S.B. Khan.(2013), Study of Tecomella undulata 

methanolic extract against Sarcoptes scabieil in  in vivo and in vitro. J Anim Plant Sci, Vol. 
23 (Sup 1), 47-53. 

  
16. Sharma R A, Bhardwaj Richa and Yadav A. (2013),  Antioxidant activity of total phenolic 

compounds of Tecomella undulata.  Int J Pharm Pharm Sci, Vol 5(4), 96-100.  
  

17. Muhammad Ishtiaq Ch & MA Khan (2017). An ethnomedicinal inventory of plants used 
for family planning and sex diseases in Samahni valley, Pakistan. Indian Journal of 
Traditional Knowledge Vol. 7(2), 277-283. 

  
18. Dhir Richa, G.S.Shekhawat. (2012), Tecomella undulata: A medicinally potent endangered 

plant species of Indian thar desert. International journal of current research, Vol.4(06), 
036-044. 

  
19. Meena, K.L. and Yadav B.L. (2010). Studies on ethnomedicinal plants conserved by 

Garasia tribes of Sirohi district Rajasthan India. Indian j. Nat. Product Res., vol.1,  500-
506. 

  
20. Saxena, V.S. (2000), Forest plants: Forest types and forest wealth. Trivedi PC 

Encyclopedia Botanica: Pointer Publisher jaipur India, Vol. 84. 
  

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 336



21. Tareen, R.B., Bibi T, Khan M.A, Ahmed M. and Zafar M. (2010). Indigenous knowledge 
of folk medicine by the women of Kalat  and khuzdar regions of Balochistan, Pakistan. j.  
Bot., vol. 42, 1465- 1485. 

  
22. Kumar A, Ram H, Sharma SK and Rao SR (2008), Comparative meiotic  chromosome 

studies  in  nine accessions  of Tecomella undulata (Sm.)  Seem., Threatened tree of Indian 
desert.Silvae. Genet. Vol.57, 301-306. 

  
23. Singh AK (2010). Probable Agricultural Biodiversity Heritage Sites in India: VII. The arid 

western region. Asian Agri. Hist., Vol. 14, 337–359.  
 

24. Anju Wilson*, Dhruv Pandya, Dr Archana Mankad and Dr Hitesh Solanki, (2019) A 

Review on Allium sativum (L.) as medicinal plant. International Journal of Research and  

25. Analytical Reviews, 6(1), 140-147. 

26. Anju Wilson, Dhruv Pandya, Dr Hitesh Solanki, (2019) Comparative Phytochemical 

Screening of Leaves and Bulb of Allium sativum L. International Journal of Information 

and Computing Science, 6(2), 80-84. 

27. Nishi Thalian, Dhruv Pandya, Dr Himanshu Pandya, (2018) Comparative Phytochemical 

Screening and Antibacterial Studies of Cordia sebestena (L.) leaves and flowers. International 

Journal of Research and Analytical Reviews, 5(4), 1634-1642.  

28. Rajan Jani, Dhruv Pandya, Archana Mankad, Himanshu Pandya, (2018) Thevetia peruviana 

L.- as an Ornamental as well as Medicinal Plant. International Journal of Research and 

Analytical Reviews, 6(1), 153-158. 

29. Mayur Prajapati, Dhruv Pandya, Bharat Maitrey. (2018) Comparative Phytochemical 

screening and Antibacterial activity of leaf and flowering bud of Syzygium aromaticum L. 

International Journal of Botany Studies, 3 (3), 55-60. 

International Journal of Scientific Research and Review

Volume 8, Issue 5, 2019

ISSN NO: 2279-543X

Page No: 337


